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Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Nash  Hill  Reservoir  (MA-00550)  Phase  I 
Inspection  Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Darns.  This  report  is  based  upon  a  visual  inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  is  vitally  important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  and  to  the  owner,  Commonwealth  of 
Massachusetts,  Metropoitan  District  Commission,  Boston,  MA.  Copies  will 
be  available  to  the  public  in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Quality 
Engineering  for  your  cooperation  in  this  program. 


Sincerely , 


Incl 

As  stated 
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Identification  No.:  MA00550 
Name  of  Dan:  Nash  Hill  Reservoir 
Town:  Ludlow 

County  and  State:  Hampden  County,  Massachusetts 

Stream:  Chicopee  Valley  Aqueduct  -  outlet  discharges  into  Harris 
Brook,  a  tributary  of  the  Chicopee  River,  in  the 
Connecticut  River  Basin 

Date  of  Inspection:  August  22,  1980 


Nash  Hill  Reservoir  is  a  25  million  gallon  water  supply 
reservoir  which  provides  storage  for  the  City  of  Chicopee.  Water 
is  transmitted  into  and  out  of  reservoir  by  the  Chicopee  Valley 
Aqueduct.  The  reservoir  was  completed  in  1950  and  is  entirely 
surrounded  by  a  1900-foot  long  earthfill  embankment.  The  maximum 
height  of  the  embankment  is  26  feet  and  the  top  varies  from 
Elevation  (El)  424.5  to  425.2  (National  Geodetic  Vertical  Datum  of 
1929).  A  gatehouse  on  the  top  of  the  embankment  contains  the 
spillway,  which  is  an  overflow  weir,  and  operating  mechanisms  on 
the  aqueduct  pipes  and  on  the  low-level  outlet.  The  spillway  is 
18  feet  long  with  the  crest  at  El  419.60.  Discharge  over  the 
spillway  flows  into  a  dry  well  which  is  drained  by  a  20-inch 
low-level  outlet.  An  emergency  spillway  is  located  on  the  top  of 
the  embankment  at  the  south  end  of  the  reservoir.  The  emergency 
spillway  is  40  feet  long,  and  the  crest  is  at  El  424.2. 

There  are  deficiencies  which  must  be  corrected  to  assure 
the  continued  performance  of  the  embankment  and  reservoir.  This 
conclusion  is  based  on  the  visual  inspection  of  the  site  and  a 
review  of  the  available  data.  Generally  the  project  is  in  good 
condition. 

The  following  deficiencies  were  observed  at  the  site: 
animal  burrows  on  the  top  and  downstream  slope  of  the  embankment, 
cracks  in  the  mortared  stone  masonry  on  the  crest  of  the  emergency 
spillway,  and  settlement  of  the  retaining  wall  at  the  top  of  the 
embankment  adjacent  to  the  gatehouse. 
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Based  on  Corps  of  Engineers'  guidelines,  the  dam  has  been 
classified  in  the  snail  size  and  high  hazard  categories.  A  test 
flood  equal  to  the  full  probable  maximum  flood  (PMF)  was  used  to 
evaluate  the  capacity  of  the  spillway.  The  test  flood  outflow  is 
44  cfs,  resulting  in  a  reservoir  level  in  El  422.0.  The  test 
flood  would  not  overtop  the  embankment.  Hydraulic  analyses 
indicate  that  the  spillway  and  emergency  spillway  can  discharge  a 
combined  flow  of  55  cfs,  or  125  percent  of  the  test  flood  outflow 
with  the  reservoir  pool  at  the  top  of  the  embankment. 


It  is  recommended  that  the  Owner  repair  the  deficiencies 
listed  above,  as  described  in  Section  7.3.  The  Owner  should  also 
implement  a  program  of  biennial  technical  inspections,  a  plan  for 
surveillance  of  the  embankment  during  and  after  periods  of  heavy 
rainfall,  and  a  plan  for  notifying  downstream  residents  in  the 
event  of  an  emergency  at  the  reservoir. 


Repair  of  existing  animal  burrows  should  be  conducted 
immediately  by  the  Owner.  The  remaining  measures  outlined  above 
and  in  Section  7  should  be  implemented  by  the  Owner  within  a 
period  of  ^^eacs  after  receipt  of  this  Phase  I  Inspectior^fteport 


'vs®* 


EDWARD 
M.C'HAEL 

GRECO 
No.  20000  r 


P.E. 


Edward  M.  Greco, 
Project  Manager 
Metcalf  &  Eddy,  Inc. 


Massachusetts  Registration 
No.  29800 


Approved  b 


Vice  President 
Metcalf  &  Eddy,  Inc, 


Massachusetts  Registration 
No.  19703 
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This  Phase  I  Inspection  Report  on  Nash  Hill  Reservoir  (MA-00550) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  a  Phase  I 
Investigation.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  2031^.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigations, 
and  analyses  involving  topographic  mapping,  subsurface  investiga¬ 
tions,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
conditions  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be  needed 
to  minimise  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for 
compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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LUDLOW,  MASSACHUSETTS 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
NASH  HILL  RESERVOIR 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engi¬ 
neers,  to  Initiate  a  national  program  of  dam  inspection 
throughout  the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Metcalf  &  Eddy,  Inc.  has 
been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Massachusetts. 
Contract  No.  DACW  33-80-C-0054 ,  dated  April  18,  1980,  has 
been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b .  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit 
correction  in  a  timely  manner  by  non-Federal 
Interests. 

(2)  Encourage  and  assist  the  States  to  quickly  Initiate 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  Update  verify  and  complete  the  National  Inventory  of 
Dams . 


1 . 2  Description  of  Project 

a.  Location.  The  reservoir  is  located  on  top  of  Nash  Hill, 
0.4  miles  west  of  Harris  Brook.  The  brook  flows  about  6 
miles  downstream  to  the  confluence  with  the  Chicopee 
River,  in  the  Connecticut  River  Basin.  The  reservoir 
is  in  the  Town  of  Ludlow,  Hampden  County,  Massachusetts 
(see  Location  Map).  The  coordinates  of  this  location 
are  Latitude  42  deg.  11.7  min.  north  and  Longitude 
72  deg.  29.3  min.  west. 
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b.  Description  of  Dam  and  Appurtenances.  Nash  Hill 
Reservoir  is  generally  built  above  grade  and  is 
surrounded  by  a  1,900-foot  long,  earthfill  embankment 
with  a  maximum  height  of  26  feet  (see  Plan  of  Dam  and 
Sections  in  Appendix  B  and  photographs  in  Appendix  C). 

The  top  of  the  embankment  is  12  feet  wide  and  varies  from 
El  424.5  to  425.2.  Drawings  show  that  the  upstream  slope 
varies  from  2:1  (horizontal : vertical)  near  the  top  to 
2.5:1  in  the  middle  to  3:1  near  the  bottom.  The  upper 
half  of  the  slope  is  covered  with  riprap,  the  upper 
portion  of  the  lower  half  is  covered  with  crushed  stone 
and  the  lowest  portion  is  covered  with  a  concrete  slab 
that  also  covers  the  bottom  of  the  reservoir.  The 
downstream  face  is  a  2:1  slope  covered  with  grass.  An 
asphalt-paved  access  road  is  located  on  the  downstream 
slope  on  the  north  side  of  the  reservoir.  Available 
drawings  indicate  that  the  embankment  is  zoned  with  a 
central  core  of  impervious  fill  (see  Figure  B-4).  The 
drawings  also  show  that  a  cutoff  trench  extends  to  a 
minimum  of  El  394.35  which  is  about  8.5  feet  below  the 
base  of  the  embankment.  Information  published  on  the 
design  of  the  reservoir  states  that  the  embankment  is 
founded  on  glacial  till. 

An  emergency  spillway  is  located  on  the  top  of  the 
embankment  at  the  south  end  of  the  reservoir.  The  crest 
is  40  feet  long  and  lined  with  mortared  stone.  The 
central  portion  is  at  El  424.2  and  the  sides  slope  up  to 
El  425.0.  A  discharge  channel  110  feet  long  and  20  feet 
wide  is  constructed  on  the  downstream  slope  and  toe  of 
the  embankment.  The  channel  is  lined  with  mortared 
stone. 

l/ater  flows  into  and  out  of  the  reservoir  through  the 
Chicopee  Valley  Aqueduct.  The  aqueduct  starts  as  a 
48-inch  steel  cylinder  pipe  with  an  intake  at  Quabbln 
Reservoir.  The  pipe  reduces  to  36-inch  diameter  at  the 
Swift  River  Crossing  in  Bondsville  and  continues  to  Nash 
Hill  Reservoir,  discharging  into  a  wet  well  in  the 
basement  of  the  gatehouse  (invert  El  399.35).  Operating 
mechanisms  to  control  the  gravity  flow  in  the  aqueduct 
are  located  at  the  Quabbln  Intake  and  at  the  Swift  River 
Crossing.  A  valve  to  shut  off  the  inflow  at  Nash  Hill 
Reservoir  is  located  in  an  underground  chamber  at  the 
downstream  toe  of  the  embankment  near  the  gatehouse. 

From  the  first  wet  well,  water  flows  through  two  rectang¬ 
ular  openings  into  a  second  wet  well  at  the  head  of  the 
outflow  section  of  the  aqueduct  (see  sections  of 
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gatehouse  on  Figure  B-6).  Drawings  show  that  the  lower 
opening  is  4  feet  high  by  3  feet  wide  with  an  invert  at 
El  399.35  and  the  upper  opening  is  6  feet  high  by  3  feet 
Q  wide  with  an  invert  at  El  409.35.  The  outflow  section  of 

the  aqueduct  is  a  36-inch  diameter  steel  cylinder  pipe. 
There  is  a  sluice  gate  at  the  beginning  of  the  outflow 
aqueduct. 

Two  of  the  concrete  walls  that  form  the  first  wet  well 
am  extend  only  part  way  to  the  ceiling  and  form  an  overflow 

weir  that  serves  as  the  main  spillway  for  the  reservoir. 
The  weir  is  18  feet  long  with  a  crest  at  El  419.60. 

Water  discharging  over  the  walls  flows  into  a  dry  well 
v  which  is  drained  by  the  low-level  outlet  for  the 

—  reservoir. 

The  low-level  outlet  is  a  20-inch  diameter  steel  cylinder 
pipe.  The  first  section  of  the  outlet  pipe  extends  from 
the  bottom  of  the  reservoir  (invert  El  397.35)  to  the  dry 
well  in  the  gatehouse.  Two  valves  are  located  on  this 
section  to  control  flow.  The  second  section  extends  from 
^  the  dry  well  (invert  El  396.60)  for  a  distance  of 

approximately  2,300  feet  underground  and  discharges  into 
Harris  Brook  at  the  bottom  of  Mash  Hill  (approximate  El 
230).  Flow  in  this  section  is  uncontrolled,  and  the  pipe 
also  discharges  spillway  flow. 

K  c.  Size  Classification.  Nash  Hill  Reservoir  has  a  maximum 

height  of  26  feet  and  a  maximum  storage  capacity  of  102 
acre-feet.  The  reservoir  is  therefore  classified  in  the 
"small"  size  category  which  corresponds  to  a  height 
ranging  from  25  to  40  feet  or  a  storage  capacity  of  50  to 
1,000  acre-feet. 

■ 

d.  Hazard  Classification.  There  are  20  residences  located 
on  Nash  Hill  Road  within  1,500  feet  of  the  reservoir  (see 
Flood  Impact  Area  shown  on  the  Location  Map).  The 
foundations  of  these  structures  are  approximately  at  the 
same  elevation  as  the  slopes  of  the  hillside.  An  assumed 
failure  of  the  embankment  on  the  north  side  of  the 
-/  reservoir  would  result  in  a  flood  wave  5  feet  high  across 

Nash  Hill  Road.  It  is  possible  that  more  than  a  few 
lives  could  be  lost  and  an  excessive  amount  of  property 
damage  could  occur.  Accordingly,  the  reservoir  has  been 
placed  in  the  "high"  hazard  category. 
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.  Ownership.  The  reservoir  Is  owned  by  the  Commonwealth  of 
Massachusetts,  Metropolitan  District  Commission  (MDC),  20 
Somerset  Street,  Boston,  Massachusetts  02108.  Mr. 
Francis  Faucher,  Acting  Director  of  the  Water  Division 
(telephone  617-727-527*0  granted  permission  to  enter  the 
property  and  inspect  the  reservoir. 

f.  Operator.  The  reservoir  is  operated  by  personnel  from 
the  MDC  Water  Division  -  Quabbin  Reservoir  Section.  Mr. 
Henry  Bedford  is  the  foreman  at  the  site. 

g.  Purpose  of  the  Dam.  The  water  in  Nash  Hill  Reservoir  is 
currently  used  as  a  domestic  water  supply  for  the  City  of 
Chicopee,  which  consumes  an  average  of  13  million  gallons 
per  day  (mgd).  The  Towns  of  South  Hadley  and  Wilbraham 
also  draw  an  average  of  3  mgd  off  the  aqueduct  between 
the  Quabbin  intake  and  Hash  Hill  Reservoir.  However,  in 
the  event  of  a  shut-down  at  the  Quabbin  intake,  water 
would  be  pumped  out  of  Nash  Hill  Reservoir  to  supply 
South  Hadley  and  Wilbraham. 

h.  Design  and  Construction.  Nash  Hill  Reservoir  was 
constructed  in  19^9-1950  by  G.  Rotondi  &  Sons.  Drawings 
and  specifications  dated  1949  and  prepared  by  the  MDC 
Construction  Division  are  available.  The  drawings  show 
that  the  reservoir  was  constructed  essentially  as  it 
appears  today,  except  that  the  emergency  spillway  is 
located  on  the  south  side  instead  of  the  southeast  side 
of  the  reservoir,  and  the  outflow  section  of  the  aqueduct 
is  36  inches  in  diameter,  not  *42  inches. 

Previous  inspection  reports  indicate  that  since  con¬ 
struction  the  reservoir  has  been  in  good  condition. 
Repairs  have  been  made  such  as  backfilling  animal  burrows 
on  the  slopes  of  the  embankment  and  repairing  mortar  on 
the  crest  of  the  emergency  spillway. 

i.  Normal  Operating  Procedures.  Personnel  from  the  MDC 
reportedly  visit  the  reservoir  once  a  day.  At  that  time, 
they  check  the  reservoir  level  and  adjust  the  inflow  when 
necessary  by  operating  a  valve  on  the  Chicopee  Valley 
Aqueduct  in  Bondsville.  The  chart  on  the  water  level 
recorder  inside  the  gatehouse  is  changed  once  a  week. 

The  low-level  outlet  was  last  operated  on  August  19,  1980 
to  discharge  debris  resulting  from  cleaning  the  screens 
in  the  gatehouse.  All  valves  and  sluice  gates  are 
reportedly  checked  at  least  twice  a  year.  The  reservoir 
has  reportedly  never  been  completely  drained. 
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1 . 3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  Is  approximately  5.8 
acres  (o.Ol  square  mile)  and  consists  of  the  surface  area 
of  the  reservoir  and  the  top  of  the  embankment  (see 
Drainage  Area  shown  on  Map  of  Flood  Impact  Area). 

b.  Discharge.  Discharge  from  Nash  Hill  Reservoir  normally 
flows  by  demand  through  a  36-inch  diameter  aqueduct  and 
into  the  water  distribution  system  for  the  City  of 
Chicopee.  At  high  reservoir  levels,  water  discharges 
over  a  concrete  weir  inside  the  gatehouse  and  into  the 
20-inch  diameter  low-level  outlet.  An  emergency  spillway 
is  also  constructed  on  the  top  of  the  embankment. 

(1)  Outlet:  Size  -  20-inch  Invert  El.  -  397.35. 

Discharge  Capacity  -  45  cfs  with  pool  at  El  424.5. 

(2)  Maximum  known  flood  at  damsite:  not  applicable 
(N/A) 

(3)  Ungated  spillway  capacity  at  top  of  dam:  45  cfs  at 
El  424.5 

10  cfs  at  El  424.5  (emergency  spillway) 

(4)  Ungated  spillway  capacity  at  test  flood  elevation: 

44  cfs  at  El  422.0 

(5)  Gated  spillway  capacity  at  normal  pool  elevation: 
(N/A) 

(6)  Gated  spillway  capacity  at  test  flood  elevation:  N/A 

(7)  Total  spillway  capacity  at  test  flood  elevation:  44 
cfs  at  El  422.0 

(8)  Total  project  discharge  at  top  of  dam  elevation:  55 
cfs  at  El  424.5 

(9)  Total  project  discharge  at  test  flood  elevation:  44 
cfs  at  El  422.0 

c .  Elevation  (feet  above  National  Geodetic  Vertical  Datum  of 
1929  (NGVD) ) .  A  benchmark  was  established  at  El  425.35 
on  the  main  floor  of  the  gatehouse.  This  elevation  is 
shown  on  the  Contract  Drawings  for  the  reservoir. 

(1)  Streanbed  at  toe  of  dam:  398.6  (low  point  at  toe  of 
embankment ) 

(2)  Bottom  of  cutoff:  394.35 
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(3)  Maximum  tailwater:  none 

(4)  Normal  pool:  419.60 

(5)  Full  flood  control  pool:  N/A 

(6)  Spillway  crest:  419.60  (gatehouse) 

424.20  (emergency) 

(7)  Design  surcharge  (Original  design):  unknown 

(8)  Top  of  dam:  424.5  to  425.2 

(9)  Test  flood  surcharge:  422.0 
Reservoir  (Length  in  feet) 

(1)  Normal  pool:  750 

(2)  Flood  control  pool:  N/A 

(3)  Spillway  crest  pool:  750 

(4)  Top  of  dam:  750 

(5)  Test  flood  pool:  750 
Storage  (acre-feet) 

(1)  Normal  Pool:  77 

(2)  Flood  control  pool:  N/A 

(3)  Spillway  crest  pool:  77 
Emergency  spillway  crest  pool:  100 

(4)  Top  of  dam:  102 

(5)  Test  flood  pool:  89 
Reservoir  surface  (acres) 

(1)  Normal  pool:  4.8 

(2)  Flood-control  pool:  N/A 

(3)  Spillway  crest:  4.8 

(4)  Test  flood  pool:  5.1 
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(5)  Top  of  dam:  5.3 
Dam 


•  ] 

(1)  Type:  earthfill 

(2)  Length:  1,900  feet 

(3)  Height:  2 6  feet  (maximum) 

(4)  Top  width:  12  feet 

(5)  Side  slopes:  upstream  -  2:1  to  3:1 

downstream  -  2:1 

(6)  Zoning:  central  impervious  core,  intermediate 
semi-pervious  shell,  outer  pervious  shell 

(7)  Impervious  core:  compacted  impervious  fill 

(8)  Cutoff:  trench  of  Impervious  fill  extends  to  El 
394.35 

(9)  Cirout  curtain:  none 

Diversion  and  Regulating  Tunnel  (Chicopee  Valley 
Aqueduct ) 

(1)  Type:  36-inch  diameter  steel  cylinder  pipe 

(2)  Length:  13  miles  for  Quabbin  Reservoir  to  Nash  Hill 

Reservoir 

1.8  miles  from  Nash  Hill  Reservoir  to 
Chicopee 

(3)  Closure:  Water  distribution  system  for  City  of 
Chicopee 

(4)  Access:  valve  chamber  at  toe  of  reservoir 
embankment  and  wet  wells  in  gatehouse 

(5)  Regulating  Facilities:  valves  at  Quabbin  Reservoir 
(intake).  Swift  River  Crossing  (Bondsville) ,  and 
Nash  Hill  Reservoir. 

Spillway 

Gatehouse 

(1)  Type:  concrete  overflow  weir 
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(2)  Length  of  weir:  18  feet 

(3)  Crest  elevation:  419.60 

(4)  Gates:  none 

(5)  Upstream  channel:  rectangular  concrete  wet  well 

(6)  Downstream  channel:  concrete  dry  well  drained  by 
20-inch  diameter  low-level  outlet 

Emergency  Spillway 

(1)  Type:  broad-crested,  mortared  stone  masonry 

(2)  Length  of  weir:  40  feet 

(3)  Crest  elevation:  424.2 

(4)  Gates:  none 

(5)  Upstream  channel:  upstream  slope  of  embankment 

(6)  Downstream  channel:  110  feet  long,  20  feet  wide 
channel  on  downstream  slope  and  toe  of  embankment, 
lined  with  mortared  stone  masonry 
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SECTION  2 


ENGINEERING  DATA 


2.1  General.  The  engineering  data  available  for  this  Phase  I 
inspection  includes  contract  drawings  and  specifications 
dated  February  24,  1949  and  prepared  by  the  Construction 
Division  of  the  Metropolitan  District  Commission  (see  Figures 
B-3  and  B-4).  The  data  were  obtained  from  the  MDC  office  at 
20  Somerset  Street,  Boston.  In  addition,  a  description  of 
the  project  is  given  in  a  publication  entitled  "Chicopee 
Valley  Aqueduct"  by  Stanley  M.  Dore  (Deputy  Chief  Engineer, 
Construction  Division,  MDC)  and  published  in  the  New  England 
Water  Works  Association  Journal,  1949-1950.  There  are  no 
as-built  drawings  or  computations  available  from  the  Owner, 
State,  or  County  agencies.  Copies  of  previous  inspection 
reports  dated  1974  and  1976,  prepared  by  the  Massachusetts 
Department  of  Public  Works  are  included  in  Appendix  B. 

We  acknowledge  the  assistance  and  cooperation  of  personnel 
from  the  Massachusetts  Department  of  Public  Works;  and 
Messrs.  Francis  Faucher  and  Joseph  Capone  of  the  Water  and 
Construction  Divisions  of  the  Metropolitan  District 
Commission.  In  addition,  we  acknowledge  the  assistance  of 
Mr.  Henry  Bedford,  foreman  for  the  MDC  who  provided 
information  on  the  history  and  operation  of  the  reservoir. 

2.2  Construction  Records.  The  available  construction  records 
consist  of  grain  size  analyses  and  permeability  tests  on  22 
samples  of  the  embankment  fill.  These  were  obtained  from  the 
MDC  office  at  Quabbin  Reservoir,  ^here  are  also  about  50 
photographs  available  from  the  MDC  Construction  Division. 
As-built  drawings  are  not  available. 

2.3  Operating  Records.  A  daily  record  is  kept  of  the  elevation 
of  the  reservoir  pool,  however,  no  measurements  of  rainfall 
are  made  at  the  site. 

2.4  Evaluation 


a.  Availability.  The  drawings,  specifications,  and  field 
tests  are  the  only  engineering  data  available  on  the 
design  and  construction  of  the  embankment. 

b.  Adequacy.  The  lack  of  complete  hydraulic,  structural  and 
construction  data  did  not  allow  for  a  definitive  review. 
Therefore,  the  evaluation  of  the  adequacy  of  this  dam  is 
based  on  a  limited  review  of  the  available  data,  the 
visual  Inspection,  past  performance  history,  and  engineer 
ing  Judgment. 
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c.  Validity.  Comparison  of  the  available  drawings  with  the 
field  survey  conducted  during  the  Phase  I  inspection 
indicates  that  the  available  information  is  generally 
valid. 

However,  it  was  found  that  the  location  of  the  emergency 
spillway  and  the  size  of  the  outflow  portion  of  the  aque¬ 
duct  are  different  from  what  is  shown  on  the  drawings. 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 


Oeneral .  The  Phase  I  Inspection  of  the  embankment  at 
Nash  Hill  Reservoir  was  performed  on  August  22,  1980.  A 
copy  of  the  inspection  checklist  is  included  in  Appendix 
A.  Previous  inspections  were  conducted  by  the 
Massachusetts  Department  of  Public  Works  in  197^  and 
1976.  Copies  of  those  reports  are  given  in  Appendix  B. 
Selected  photographs  taken  during  our  Visual  Inspection 
are  included  in  Appendix  C. 

Dam.  The  reservoir  is  surrounded  by  an  earthfill 
embankment  with  a  gatehouse  at  the  east  end  and  an 
emergency  spillway  at  the  south  end.  No  seepage  or 
erosion  was  observed  on  the  embankment.  The  top  and 
slopes  are  clear  of  brush  and  trees  and  the  grass  is 
mowed.  The  visible  portion  of  the  riprap  on  the  upstream 
slope  is  in  excellent  condition. 

The  most  notable  deficiency  at  the  site  is  the  presence 
of  animal  burrows  on  the  top  and  downstream  slope  of  the 
embankment.  The  burrows  are  5  inches  in  diameter  and 
generally  about  1  foot  deep,  but  at  least  two  burrows  are 
greater  than  3  feet  deep  (see  Photo  No.  3).  A  total  of 
10  burrows  were  located,  mostly  on  the  southeast,  south, 
and  west  sides  of  the  reservoir  (see  Figure  B-l).  This 
condition  has  been  cited  in  previous  inspection  reports 
and  has  reportedly  been  repaired  in  the  past. 

Settlement  was  observed  in  the  retaining  wall  at  the  top 
of  the  embankment  adjacent  to  the  south  side  of  the 
gatehouse  (see  Photo  No.  8).  A  2-inch  wide,  5-foot  long 
diagonal  crack  has  formed  in  the  stone  masonry,  and 
vertical  displacement  is  visible  in  the  capstones. 
However,  there  is  no  visible  settlement  or  cracking  of 
the  earthfill  at  the  base  of  the  wall. 

Appurtenant  Structures.  The  spillway  is  a  concrete 
overflow  weir  inside  the  gatehouse.  At  the  time  of  the 
inspection,  there  was  no  water  discharging  over  the  weir. 
The  concrete  on  the  crest  was  in  good  condition.  There 
was  no  debris  on  the  weir,  in  the  wet  well,  or  in  the  dry 
well.  Access  to  the  weir  is  through  an  opening  in  the 
floor  of  the  gatehouse. 
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"he  only  portions  of  the  outlet  that  were  visible  during 
the  inspection  were  in  the  walls  of  the  dry  well  and  in 
the  valve  chamber.  The  open  ends  of  the  outlet  were 
clear  of  debris,  and  no  cracks  or  leaks  were  visible  on 
the  pipe.  There  was  no  flow  through  the  outlet  at  the 
time  of  inspection.  The  valves  on  the  outlet  are 
reportedly  in  good  operating  condition.  Slight  corrosion 
was  noted  on  the  valves. 

The  gatehouse  is  constructed  of  cut  stone  masonry  which 
is  in  good  condition.  The  wood  trim  and  gutters  need  to 
be  painted.  The  interior  of  the  gatehouse  is  well 
lighted  and  in  good  condition. 

The  crest  of  the  emergency  spillway  is  paved  with 
mortared  stone.  A  mortared  stone  discharge  channel  from 
the  emergency  spillway  has  been  constructed  on  the 
downstream  slope  and  toe  of  the  embankment.  There  are 
several  cracks  in  the  mortar  on  the  crest  near  the 
upstream  edge.  The  cracks  are  oriented  lengthwise, 
parallel  to  the  centerline  of  the  embankment.  There  is 
no  visible  sloughing  of  the  riprap  or  undermining  of  the 
crest.  The  discharge  channel  is  in  good  condition. 

"here  is  a  minor  growth  of  weeds  and  grass  in  the  channel 
below  the  downstream  toe. 

d.  Reservoir  Area.  The  reservoir  area  is  undeveloped  except 
along  the  north  side  where  residences  have  been  built 
along  Nash  Hill  Road.  The  caretaker  reports  that  most  of 
these  homes  have  been  built  »vithin  the  last  20  years. 

The  nearest  town  is  Ludlow  located  0.8  mile  south  of  the 
reservoir.  Host  of  the  land  immediately  surrounding  the 
reservoir  is  wooded  with  moderate  slopes.  There  is  a 
good  potential  that  future  development  will  occur  along 
Nash  Hill  Road. 

e.  Downstream  Channel.  Both  the  spillway  and  outlet 
discharge  into  an  underground  pipe  that  discharges  into 
Harris  Brook  at  the  bottom  of  Nash  Hill.  The  brook  flows 
through  a  flat,  swampy  area  where  there  is  a  dense  growth 
of  brush  and  trees. 

3*2  Evaluation.  The  visual  inspection  indicates  that  the  project 
is  in  good  condition.  The  stated  deficiencies  which  must 
be  corrected  to  assure  the  continued  performance  of  this  dam 
and  measures  to  improve  these  conditions  are  outlined  in 
Section  7. 
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SECTION  4 


OPERATING  AND  MAINTENANCE 
PROCEDURES 


4 . 1  Operating  Procedures 

a.  General .  Personnel  from  the  MDC  are  located  at  a  field 
office  about  0.25  mile  west  of  the  reservoir  on  Nash  Hill 
Road.  According  to  the  MDC  foreman  at  the  site,  the 
standard  procedure  for  operating  the  reservoir  is  to 
monitor  the  water  level  and  adjust  the  inflow 
accordingly.  The  water  level  is  monitored  with  a 
recorder  inside  the  gatehouse.  The  inflow  is  regulated 
by  adjusting  a  valve  on  the  Chicopee  Valley  Aqueduct  in 
Bondsville. 

b.  Warning  System.  There  is  no  warning  system  in  effect  at 
this  dam. 

4.2  Maintenance  Procedures 


a.  General .  The  embankment  is  generally  well  maintained. 

MDC  personnel  are  at  the  site  daily  and  are  responsible 
for  maintenance  of  the  facility.  Periodic  inspections  by 
the  Massachusetts  Department  of  Public  Works  have  been 
conducted  in  the  past.  Typical  maintenance  procedures 
have  included  backfilling  animal  burrows  on  the  slopes  of 
the  embankment,  repairing  stone  masonry  on  the  crest  of 
the  emergency  spillway,  and  mowing  the  grass  on  the 
embankment . 

b.  Operating  Facilities.  Under  normal  conditions,  flow  into 
the  reservoir  is  regulated  by  operating  a  valve  off-site, 
and  valves  and  gates  at  the  reservoir  are  not  used. 
However,  all  the  valves  and  gates  at  the  reservoir  are 
reportedly  checked  at  least  twice  a  year  by  the  MDC 
personnel.  No  major  repairs  have  been  made  to  the  gates 
or  gatehouse,  and  all  the  facilities  are  reportedly 
operable . 

4.3  Evaluation.  There  is  a  program  for  maintaining  the 

embankment  and  appurtenant  structures  in  good  operating 
condition.  However,  there  is  no  program  of  regular  technical 
inspections,  a  plan  for  surveillance  of  the  embankment  during 
and  after  periods  of  heavy  rainfall,  or  an  emergency  warning 
system  in  effect.  This  is  undesirable,  considering 
that  the  reservoir  is  in  the  high  hazard  category.  These 
program  should  be  implemented,  as  recommended  in  Section  7.3. 
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SECTION  5 


EVALUATION  OP  HYDRAULIC/HYDROLOGIC 
FEATURES 


5.1  General.  Mash  Hill  Reservoir  has  a  drainage  area  of  0.01 
square  mile  which  consists  of  the  maximum  surface  area  of  the 
reservoir  and  the  top  of  the  embankment  (see  Drainage  Area 
shown  on  Map  of  Flood  Impact  Area).  The  reservoir  has  a 
maximum  storage  capacity  of  102  acre-feet. 

The  low-level  outlet  can  discharge  a  flow  of  44  cfs  when  the 
reservoir  is  at  El  419.60  which  is  the  crest  of  the  spillway. 
At  this  reservoir  elevation  and  with  no  additional  inflow, 
the  outlet  can  lower  the  reservoir  by  1  foot  in  about  3 
hours . 

5.2  Design  Data.  There  are  no  hydraulic  or  hydrologic 
computations  available  for  the  design  of  the  spillway  at  Nash 
Hill  Reservoir. 

5.3  Experience  Data.  There  are  no  records  of  discharge  ever 
occurring  over  the  emergency  spillway. 

5.4  Test  Flood  Analysis.  Nash  Hill  Reservoir  has  been  classified 
in  the  "small''  size  and  "high”  hazard  categories.  According 
to  the  Corps  of  Engineers  guidelines,  a  test  flood  ranging 
from  one-half  the  PMF  (Probable  Maximum)  to  the  full  PMF 
should  be  used  to  evaluate  the  capacity  of  the  spillway.  The 
full  PMF  was  selected  because  of  the  proximity  of  the 
reservoir  to  houses  along  Nash  Hill  Road. 

The  test  flood  inflow  consists  of  direct  rainfall  on  the 
reservoir  and  inflow  from  the  aqueduct.  The  full  PMF  rate 
consists  of  19  inches  of  rainfall  in  6  hours.  Applying  this 
rate  to  the  0.01  square  mile  drainage  area  results  in  a  peak 
test  flood  inflow  of  74.6  cfs.  In  addition,  an  inflow  of  38 
cfs  was  assumed  to  occur  from  the  aqueduct  with  no  outflow 
Into  the  aqueduct.  The  reservoir  pool  at  the  start  of  the 
storm  Is  at  El  420.34  which  would  be  due  to  inflow  from  the 
aqueduct  and  no  outflow  Into  the  aqueduct.  By  adjusting  the 
test  flood  inflow  for  surcharge  storage,  the  peak  test  flood 
outflow  was  calculated  to  be  44  cfs  (4,400  cfs  per  square 
mile).  The  reservoir  pool  would  rise  to  El  422.0,  which  is 

2.5  feet  below  the  low  point  on  the  top  of  the  embankment  and 
2.2  feet  below  the  crest  of  the  emergency  spillway. 

Hydraulic  analyses  indicate  that  the  spillway  and  emergency 
spillway  can  discharge  a  combined  flow  of  55  cfs  or  125 
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percent  of  the  test  flood  outflow  with  the  reservoir  at 
El  424.5,  which  is  the  low  point  on  the  top  of  the 
embankment . 

5.5  Dam  Failure  Analysis.  The  peak  discharge  rate  due  to  failure 
of  the  embankment  was  calculated  to  be  5,700  cfs  with  the 
reservoir  at  El  422.0.  This  calculation  is  based  on  a 
maximum  head  of  19  feet  and  an  assumed  58-foot  wide  breach 
occurring  in  the  embankment  on  the  north  side  of  reservoir. 
Failure  of  the  embankment  would  produce  a  downstream  flood 
wave  15  feet  deep  flowing  across  Nash  Hill  Road. 

Although  failure  could  occur  anywhere  along  the  embankment, 
for  the  purpose  of  discussing  the  maximum  downstream  hazard, 
the  primary  impact  areas  are  shown  to  be  along  Nash  Hill  Road 
(see  Map  of  Flood  Impact  Area,  page  ix).  There  are  20 
residences  located  along  Nash  Hill  Road  within  1,500  feet  of 
the  reservoir.  The  foundations  of  these  structures  are 
approximately  at  the  same  elevation  as  the  slopes  of  the 
hillside.  It  is  expected  that  the  flood  water  would  travel 
across  the  road  and  down  the  steep  sides  of  Nash  Hill.  Some 
attenuation  due  to  overland  flow  would  occur,  however;  this 
would  be  after  the  water  reaches  some  nearby  residences.  An 
assumed  failure  of  the  dam  could  result  in  a  flood  wave  that 
would  rise  above  the  foundation  level  of  these  houses, 
resulting  In  the  possible  loss  of  more  than  a  few  lives  and 
an  excessive  amount  of  property  damage.  Accordingly,  the  dam 
has  been  placed  In  the  "high”  hazard  category. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Visual  Observations.  The  evaluation  of  the  structural 
stability  of  Nash  Hill  Reservoir  is  based  on  a  review  of 
previous  inspection  reports,  a  review  of  available  drawings, 
and  the  visual  inspection  conducted  on  August  22,  1980. 

As  discussed  in  Section  3»  Visual  Inspection,  the  project  is 
in  good  condition.  No  seepage  was  observed  on  the  downstream 
slope  or  toe  of  the  embankment.  Settlement  of  the  retaining 
wall  adjacent  to  the  south  side  of  the  gatehouse  was 
observed,  however,  there  is  no  visible  cracking  or  settlement 
of  the  earthfill  at  the  base  of  the  wall.  A  total  of  ten 
animal  burrows,  two  of  which  are  greater  than  three  feet 
deep,  are  located  on  the  top  and  downstream  slope  of  the 
embankment.  These  burrows  could  affect  the  stability  of  the 
embankment,  particularly  if  they  become  more  numerous  or 
extend  into  the  impervious  core. 

6.2  Design  and  Construction  Data.  Construction  of  Nash  Hill 
Reservoir  was  completed  in  1950.  Computations  for  design  of 
the  dam,  spillway  and  outlet  are  not  available. 

Drawings  dated  1949  prepared  by  the  Construction  Division  of 
the  MDC  show  the  proposed  construction  of  the  embankment  (see 
Figure  B-3).  Photographs  taken  periodically  during  con¬ 
struction  are  also  available.  The  drawings  show  that  the 
embankment  Is  a  zoned  earthfill  section.  The  photographs 
show  that  the  embankment  is  founded  on  a  sandy,  gravely  soil 
(glacial  till).  An  Impervious  core  made  of  compacted 
earthfill  Is  located  in  the  center  of  the  embankment.  The 
remaining  earthfill  Is  shown  as  semipervious  and  random  fill 
on  tine  drawings.  A  cutoff  trench  extends  to  a  minimum  of  El 
39^.35  which  is  about  8  feet  below  the  base  of  the  embank¬ 
ment.  The  side  slopes  of  the  embankment  are  2:1  to  3:1 
upstream  and  2:1  downstream. 

Specifications  for  construction  of  the  embankment  are 
available.  They  include  details  on  the  types  of  earth 
materials,  riprap,  and  concrete  used  in  construction. 

Selected  portions  of  the  specifications  are  given  in  Appendix 
B. 

There  is  information  on  the  grain  size  and  permeability  of 
the  earthfill  in  the  embankment.  A  tabulation  of  this  data 
Is  given  in  Appendix  B.  There  is  no  data  on  the  shear 
strength  of  the  embankment  or  foundation  soils. 
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6.3  Post-Construction  Changes.  Since  the  original  construction 
of  the  embankment,  there  have  been  no  major  changes  to  the 
facility.  Repairs  have  been  made  periodically,  such  as  the 
filling  of  animal  burrows  and  the  patching  of  mortar  on  the 
crest  of  the  emergency  spillway. 

6.4  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  No.  1, 
and  in  accordance  with  Corps  of  Engineers’  guidelines  does 
not  warrant  further  seismic  analysis  at  this  time. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
REMEDIAL  MEASURES 


7 • 1  Dam  Assessment 


a.  Condition.  As  a  result  of  the  visual  inspection,  the 
review  of  available  data,  and  information  on  operation 
and  maintenance,  the  project  is  considered  to  be  in  good 
condition.  The  following  deficiencies  must  be  corrected 
to  assure  the  continued  performance  of  this  dam:  filling 
of  the  animal  burrows  on  the  top  and  downstream  slope  of 
the  embankment;  repair  of  the  mortar  on  the  crest  of  the 
emergency  spillway,  and  repair  of  the  retaining  wall 
adjacent  to  the  gatehouse. 

The  peak  test  flood  (full  PMP)  outflow  is  estimated  to  be 
44  cfs  with  the  reservoir  at  El  422.0.  The  test  flood 
would  not  overtop  the  low  point  on  the  embankment. 
Hydraulic  analyses  Indicate  that  the  spillway  and 
emergency  spillway  can  discharge  a  combined  flow  of  55 
cfs  or  125  percent  of  the  test  flood  outflow  before  the 
embankment  Is  overtopped. 

b.  Adequacy.  The  lack  of  detailed  design  and  construction 
data  did  not  allow  for  a  definitive  review.  Therefore, 
the  evaluation  of  this  dam  Is  based  on  a  review  of  the 
available  data,  the  visual  Inspection,  past  performance 
and  engineering  judgment. 

c.  Urgency.  The  remedial  measures  outlined  below  should  be 
implemented  by  the  Owner  within  2  years  after  receipt  of 
this  Phase  I  Inspection  Report.  However,  filling  of  the 
animal  burrows  should  be  undertaken  Immediately  and 
continued  as  a  regular  maintenance  procedure. 

7.2  Recommendations .  Studies  to  further  evaluate  the  condition 
of  the  embankment  and  appurtenances  are  not  recommended  at 
this  time. 

7. 3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  It  Is  recommended 
that  the  Owner  accomplish  the  following: 

(1)  Backfill  all  animal  burrows  on  the  top  and  down¬ 
stream  slope  of  the  embankment  and  continue  this 
procedure  on  a  regular  basis  whenever  new  burrows 
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appear.  The  Owner  should  consider  special  fencing, 
traps,  or  other  means  to  keep  the  animals  away  from 
the  project. 

(2)  Repair  cracked  mortar  on  the  crest  of  the  emergency 
spillway. 

(3)  Repair  the  stone  masonry  retaining  wall  adjacent  to 
the  south  side  of  the  gatehouse. 

(4)  Institute  a  definite  plan  for  surveillance  of  the 
embankment  during  and  after  periods  of  heavy 
rainfall  and  a  plan  to  warn  people  in  downstream 
areas  in  the  event  of  an  emergency  at  the  reservoir. 

(5)  Continue  the  program  of  maintenance  inspections. 

(6)  Institute  a  program  of  technical  inspections  of  this 
embankment  on  a  biennial  basis. 

7.4  Alternatives.  There  are  no  practical  alternatives  to  the 
above  recommendations. 


NASH  HILL  RESERVOIR 


APPENDIX  A 


PERIODIC  INSPECTION  CHECKLIST 
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PERIODIC  INSPECTION 
PARTY  ORGANIZATION 


PROJECT  NASH  HILL  RESERVOIR 


Abbreviations: 

u/s  =  upstream 
d/s  =  downstream 
N/A  =  Not  Applicable 


PARTY : 


DATE  AUGUST  22 


TIME  8  A*1-1  PM 
WE  A  THE  R  sunny  &  wa  0,1 

W.S.  ELEV .421.5*  U  .  S  .None  DN  .  S 
*based  on  assumed  benchmark  at 
El.  425.35  on  main  floor  of 
gatehouse 


1 .  Carol  Sweet 


Scott  Nagel 


Ed  Greco 


lj  Lyle  Branagan 


Bill  Cheechi 


6.  Frank  Gordon 


7.  Henry  Bedford 

8. 


Metcalf  &  Eddy 


Metcalf  &  Eddy 


Geotechnical 


Geotechnical 


Metcalf  &  Eddy  -  Geotechnical 


Metcalf  &  Eddy  -  Hydraulics 


Metcalf  &  Eddy  -  Geotechnical 


Metcalf  &  Eddy  -  Geotechnical 


M DC  -  foreman 


PROJECT  FEATURE 

INSPECTED  BY 

REMARKS 

Embankment 

Sweet /Nagel/Greco 

Spillway 


2.  Emergency  Spillway 


Low-Level  Outlet 


c  Gatehouse 


Sweet/Nagel/Greco/Branagan 


Sweet /Nagel /Greco /Branagan 


Sweet/Nagel/Greco/Branagan 


Sweet/Nagel/Greco 


•T . 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  NASH  HILL 

RESERVOIR 

_  DATE_ 

August  22,  1980 

i 

PROJECT  FEATURE _ 

Embankment 

_  NAME_ 

Sweet/Nagel 

__  r«~ 

DISCIPLINE 

Geotechnical 

_  NAME_ 

Greco 

1  ->  V- 

AREA  EVALUATED 


DAM  EMBANKMENT 


Crest  Elevation 


Current  Pool  Elevation 


Maximum  Impoundment  to  Date 


Surface  Cracks 


Pavement  Condition 


CONDITIONS 


varies  from  424.5  to  425.2 


415.85  at  8  AM 
15.70  at  noon 


inor  cracking  in  asphalt  pavement 
n  access  road 


Movement  or  Settlement  of  Crest  F^or  irregularities  in  top  o 

embankment 


Lateral  Movement 


Vertical  Alignment 


Horizontal  Alignment 


Condition  at  Abutment  and  at 
Concrete  Structures 


Indications  of  Movement  of 
Structural  Items  on  Slopes 


one  visible 


Five  sides  -  each  is  straight 


iSettlement  in  stone  masonry  wall  on  south 
|side  of  gatehouse  -  diagonal  crack  2"  wide- 
no  cracking  or  settlement  of  adjacent  earth 


ertical  settlement  in  stone  masonry  wall 
escribed  above 


1U  animal  burrows  on  d/s  slope  on  southeast 
south,  and  west  sides  of  reservoir-burrows 
5  in.  diameter,  generally.  5  to  1  ft.  deep. 

Sloughing  or  Erosion  of  Slopes  |\2_are_more  jhan  _3"ft^_deep - 

or  Abutments  rJone 


Trespassing  on  Slopes 


II 


pumpcu  riprap  on  upstream  slope  in 
Rock  Slope  Protection  —  Riprap  (excellent  condition-no  failures  or 
Failures 


egetation 


II 


Unusual  Movement  or  Cracking  at  pone  visible 
or  near  Toes 


II 


Unusual  Embankment  or  Downstream  None  visible 
Seepage 


Piping  or  Boils 


Foundation  Drainage  Features 


Toe  Drains 

Instrumentation  System 


one  visible 


IBiii 


On  southeast  side  of  rese 

d/s  toe  leads  to  a  drain  away  from  reservoir 
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PROJECT  NASH  HILL  RESERVOIR 
PROJECT  FEATURE  Gatehouse 


DISCIPLINE 


Geotechnica- 


DATE, 

NAME. 

NAME 


August  22,  1980 


Sweet/Nagel 

Greco 


AREA  EVALUATED 

.CONDITION 

CUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

Exterior-granite  blocks  with  wood  trim 
interior-brick  walls  with  concrete  flooi 

General  Condition 

Good-trim  needs  paint 

Condition  of  Joints 

Good 

Spalling 

'lone 

Visible  Reinforcing 

Hone 

Rusting  or  Staining  of 
Concrete 

Hone 

Any  Seepage  or  Efflorescence 

Elinor  local  efflorescence 

Joint  Alignment 

Good 

Unusual  Seepage  or  Leaks  in 
Gate 

Hone  visible  on  outlet  valves 
sluice  gates  are  open 

Cracks 

tfinor  local  cracks 

Rusting  or  Corrosion  of  Steel 

Elinor  corrosion  on  valve  stems 

b.  Mechanical  and  Electrical 

Air  Vents 

Hone 

Float  Wells 

Standpipe  for  water  level  recorder 

Crane  Hoist 

4000  lb.  for  hoisting  screens 

Elevator 

Hone 

Hydraulic  System 

Hone 

Service  Gates 

Sluice  gate  and  valve  on  reservoir  pipe 
sluice  gate  on  outflow  aqueduct 

Emergency  Gates 

2  valves  on  20-inch  drain 

Lightning  Protection  System 

Ground  cables  on  gate  stems 

Emergency  Power  System 

None 

Wiring  and  Lighting  System 
in  Gate  Chamber 

4  ceiling  lights  inside 

2  floodlights  outside 
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PROJECT  NASH  HILL  RESERVOIR 


PROJECT  FEATURE 
DISCIPLINE 


Spillway 

Geotechnical 


DATE  August  22,  1980 

NAME  Sweet/Nagel _ 

NAME  Grec°/Branagan 


AREA  EVALUATED 

CONDITION 

CUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

Wet  well  in  basement  of  gatehouse 

General  Condition 

Good-minor  local  el  florescence 
on  walls 

Loose  Rock  Overhanging 

Channel 

N/A 

Trees  Overhanging  Channel 

n/a 

Floor  of  Approach  Channel 

Submerged 

b.  Weir  and  Training  Walls 

Top  of  concrete  walls 

General  Condition  of 

Concrete 

Good 

Rust  or  Staining 

None 

Spalling 

None 

Any  Visible  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

None 

Drain  Holes 

None 

c.  Discharge  Channel 

Dry  well  drained  by  outlet  pipe 

General  Condition 

Good 

Loose  Rock  Overhanging 

Channel 

N/A 

Trees  Overhanging  Channel 

N/A 

Floor  of  Channel 

Dry  well  and  pipe  clear  of  debris 

Other  Obstructions 

None 
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PROJECT  NASH  HILL  RESERVOIR _  DATE  August  22,  1980 

PROJECT  FEATURE  Low-Level  Outlet _  NAME  Sweet/Nagel 

DISCIPLINE  Geotechnical _  •  NAME  Greco _ 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  TRANSITION  AND 

CONDUIT 

20-inch  steel  lined  concrete  pipe 

General  Condition  of  Concrete 

Good  -  no  leaks  visible 

Rust  or  Staining  on  Concrete 

None 

Spalling 

None 

Erosion  or  Cavitation 

None 

Cracking 

None  visible 

Alignment  of  Monoliths 

N/A 

Alignment  of  Joints 

N/A 

Numbering  of  Monoliths 

N/A 

Notes: 

Intake  structure  is  submerged  on  bottom  of  reservoir 
2  valves  to  control  flow  are  located  in  basement  of  gatehouse 
minor  corrosion  noted  around  valves 
Outlet  discharges  into  dry  well  in  gatehouse 

dry  well  is  clear  of  debris  and  walls  are  in  good  condition 
with  minor  cracks 

Outlet  pipe  leaving  dry  well  is  also  clear  of  debris  and 
other  obstructions 

Outlet  eventually  discharges  into  a  brook  at  the  bottom  of 
Nash  Hill 


AREA  EVALUATED 


OUTLET  WORKS  -EMERGENCY  SPILLWAY, 


APPROACH  AND  DISCHARGE  CHANNELS 


Approach  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Approach  Channel 


3.  Weir  and  Training  Walls 


General  Condition  of 
Concrete 


staining 


Spalling 


Any  Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Drain  Holes 


Discharge  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Channel 


CONDITION 


Excellent-no  sloughing  or  vegetation 


Upstream  slope  of  embankment  covered 
with  dumped  riprap  _  _ 


Broad  crest  paved  with  mortared 
stone  _  _ 


Mortar  is  cracked  near  u/s  edge- 
repaired  in  past 


Also  paved  with  mortared  stone 


Few  open  and  cracked  joints  -  minor 
growth  of  grass  and  moss 


Other  Obstructions 


None 
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Figure  B-l,  Plan  of  Reservoir  B-l 

Figure  B-2,  Sections  through  Embankment  B-2 

Figure  B-3,  Dam  of  Reservoir  dated  1949  B-3 

Figure  B-4,  Typical  Embankment  Section, 
dated  1949  B-4 

Figure  B-5,  Sections  through  Gatehouse, 

Reservoir  Pipe,  and  Low-level  Outlet 

dated  1949  B-5 

Figure  B-6,  Gatehouse  Sections,  dated  1949  B-6 

Excerpts  from  Specifications  for  Construction 
of  Section  4  of  the  Chicopee  Valley 
Aqueduct  Including  Nash  Hill  Reservoir, 

Contract  No.  168,  Dated  1949  B-7 

Tabulation  of  Grain  Size  and  Permeability  Tests 
on  Embankment  Fill  at  Nash  Hill  Reservoir  B-13 

Previous  Inspection  Reports  by  Massachusetts 
Department  of  Public  Works 

Report  dated  June  10,  1976  B-14 

Report  dated  April  1,  1974  B-l8 
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REFILL  AND  EMBANKMENT  FOR  RESERVOIR  (Items  10,  11  and  12) 

Section  10,1,  Work  Included.  Under  Items  10,  11  and  12  the 
Contractor  shall  furnish,  place,  'grade  and  consolidate  materials 
required  in  the  refills  and  embankments  for  the  construction  of 
jarth  dams  to  form  the  Nash  Hill  Reservoir,  for  construction  of  the 
eoncrete-encased,  mortar-lined,  steel-plate  pipe  conduits  laid  in 
and  adjacent  to  these  dams,  and  for  the  construction  of  any  other 
glscellaneous  works  which  are  a  part  of  the  Nash  Hill  Reservoir. 

Item  10  includes  compacted  impervious  embankments.  Item  11  includes 
compacted  semi-pervious  embankments  and  Item  12  includes  compacted 
pervious  embankments;  as  specified  in  Section  10.2. 

Section  10.2.  Quality.  Suitable  materials  from  the  excavations 
jhall  be  used  for  refilling  and  embankments  placed  under  Items  10, 

II  and  12  and  additional  materials,  only  if  and  as  needed,  may  be 
borrowed  as  specified  in  Section  15. 

Impervious  Materials.  Materials  placed  under  Item  10  shall  be 
jatisfactorily  impervious  materials  containing  a  sufficient  proportion 
0f  acceptably  fine  materials.  They  may  be,  if  there  is  a  surplus 
of  stripped  materials  not  required  for  soil  dressing,  topsoils  and 
subsoils  satisfactorily  free  from  vegetation,  masses  of  roots  or 
Individual  roots  more  than  24  inches  long  or  one-half  inch  in 
diameter,  stones  over  4  inches  in  diameter,  porous  materials,  or 
other  undesirable  matter.  Topsoil  containing  an  excess  of  organic 
c/itter  or  peat,  silt  or  muck  will  not  be  acceptable.  They  may  be 
coterials  of  glacial  till  origin  which  ore  satisfactorily  graded 
in  sizes  of  particles,  containing  a  proper  proportion  of  fine  particles 
to  be  acceptably  v/otertight,  and  cohtoining  no  stones  larger  than 
k  inches  in  diameter. 

Pervious  Materials.  Materials  placed  under  Item  12  shall  be 
acceptably  coarse  and  pervious,  shall  be  well  graded  In  sizes  of 
particles  and  shall  contain  such  a  small  proportion  of  fine  particles 
es  to  be  satisfactorily  pervious  to  the  flow  of  water.  They  shall 
be  composed  of  hard, durable  stones  and  sands,  practically  free  from 
loom  and  clay. 

Seml-pervlous  Materials.  Materials  placed  under  Item  11  shall 
be  well-graded,  durable  materials  of  glacial  origin,  but  they  do 
n0t  need  to  be  as  water-tight  as  materials  specified  for  Item  10 
por  do  they  need  to  be  as  pervious  as  materials  specified  for  Item  12. 
They  shall,  however,  contain  no  stone  of  sizes  which  would  prevent 
thorough  compaction,  no  objectionable  foreign  matter  such  as  roots 
8. id  muck,  or  no  excessive  proportions  of  the  clay,  silt,  or  very 
fine  sand  sizes. 

Boulders  and  Large  Stones.  Boulders,  large  stones  and  cobbles 
from  the  excavations,  to  the  extent  available  if  not  required  for 
riprap  or  other  stonework,  will  be  acceptable  to  be  placed  and  shall 
ie  rlnced  in  the  toes  of  the  dam  embankments  as  indicated  on  the 
plans  or  otherwise  permitted,  in  lieu  of  the  pervious  or  semi- 
rervious  materials  of  the  qualities  above  specified. 
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Section  10,3,  Placing,  The  embankments  shall  be  started  on  a 
Ufirm  base  which  shflll—have  been  cleared  and  stripped  and  from  which 
^ilt,  peat  and  perishable  material  shall  have  been  removed  to  the 
ixtent  directed.  The  base  or  other  surfaces  of  any  fill  which  have 
^een  allowed  to  weather,  for  periods  long  enough  in  the  opinion  of 
£he  Engineer  to  require  it,  shall  be  picked,  roughened  and  rolled  as 
greeted  to  make  a  bond  with  the  embankment  material  to  be  placed 
ibove • 

's 

t  Materials  placed  under  Items  1C,  11  and  12  shall,  unless  other¬ 
wise  permitted  or  required,  be  deposited  in  approximately  horizontal 
layers  not  exceeding  6  inches  in  thickness  when  compacted,  and  unless 
sufficiently  moist  as  spread  shall  be  wetted  to  the  extent  directed 
in  such  manner  as  will  secure  the  uniform  moistening  of  all  portions 
of  each  layer.  If  required,  the  compacted  surface  shall  be  acceptably 
sprinkled  immediately  before  placing  each  new  layer.  Each  layer  shall 
be  rolled  as  directed,  with  an  approved  roller,  weighted  as  required. 
For  Items  10  and  11,  this  roller  shall  be  of  the  sheep’ s-foot  type 
and  shall  be  provided  with  a  rock  for  cleaning  the  teeth.  The  roller 
shall  pass  over  every  part  of  each  layer  that  can  be  traversed  by  it. 

To  obtain  the  desired  compactness  for  the  varying  kinds  of  material 
used,  the  Engineer  will  prescribe  the  number  of  trips  of  the  approved 
roller  needed  on  each  part  of  the  work  and  the  moisture  content  in 
the  material  being  placed;  but  generally  in  the  case  of  Impervious 
naterial  placed  under  Item  10,  the  moisture  content  of  the  material 
b*ing  placed  shall  not  be  less  than  15  nor  more  than  22  per  cent  of 
the  dry  weight  of  the  material  for  topsoil  and  subsoil,  and  not  less 
than^lO  nor  more  than  l6  for  glacial  till  materials  and  the  number 
of  trips  shall  not  be  less  than  6  nor  more  than  15;  In  the  cose  of 
-lervious  material  placed  under  Item  12,  the  moisture  content  of  the 
material  being  placed  shall  not  Tae  less  than  10  per  cent  of  the  dry 
weight  of  the  material  and  the  number  of  trips  not  less  than  5  nor 
more  than  9*  and  In  the  case  of  semi-pervious  materials  olaced  under 
Item  11  the  moisture  content  of  the  material  being  placed  and  the 
number  of  trips  of  the  roller  will  be  specified  by  the  Engineer  from 
time  to  time  as  the  work  progresses  according  to  the  character  of  the 
ontarlal  being  placed  but  the  general  requirements  of  moisture  content 
and  number  of  trips  of  the  roller  will  be  between  the  above  stipula¬ 
tions  for  impervious  materials  and  for  pervious  materials.  Portions 
of  embankments  which  the  rollers  cannot  reach  for  any  reason  shall  be 
compacted  by  extra- heavy  pneumatic  tampers,  or  by  other  means  which 
will  secure  a  degree  of  compacting  equivalent  to  that  obtained  by 
rolling  as  specified.  Materials  placed  under  Item  12  may  be  consol¬ 
idated  with  water  at  approved  locations  in  lieu  of  rolling,  if  and 
as  permitted,  and  the  Engineer  may  require  the  consolidation  with 
water  of  materials  too  coarse  to  be  satisfactorily  rolled. 

Materials  to  be  placed  under  Items  10  and  11  shall  not  be 
deposited  when  the  weather  conditions  are  such  that  it  is  impracticable 
to  construct  the  embankments  within  the  specified  moisture  content 

limitations. 

No  material  shall  be  deposited  under  Items  10,  11  and  12  or 
s', : ed  in  piles  for  future  use  when,  in  the  opinion  of  the  Engineer, 

or  freezing  weather  will  interfere  with  proper  construction.  No 
ozen  materials  shall  be  used  in  the  construction,  and  materials 
shall  not  be  deposited  upon  frozen  surfaces  or  fills  containing  frost. 
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Boulders,  large  stones  and  cobbles  used  in  lieu  of  pervious  fill, 

E12,  or  semi-pervlous  fill.  Item  11,  shall  be  deposited  In  the 
er  directed  or  approved  by  the  Engineer  which  will  not.  In  his 
Ion,  interfere  with  the  proper  consolidation  of  adjacent  portions 
he  embankments. 

Section  10. U.  Filling  Unauthorized  Excavations.  If  the 
rector  excavates  by  permission  or  otherwise  outs ide  the  ordered 
ts,  he  shall  refill  such  excavations  at  his  own  expense  with 
ptable  materials  placed  as  approved. 

Section  10.5.  Measurement  and  Payment.  Quantities  to  be  paid 
under  Items  X0,”TT  and  l2  shall  be  the  number  of  cubic  yards 
9d  in  accordance  with  orders  (whether  or  not  excavated  under  any 
irating  items)  measured  in  position  after  compacting.  The  prices 
sctively  stipulated  shall  include  payment  for  preparing  the  base, 
swing,  transporting  and  placing  the  materials,  spreading  In  layers, 
Lng,  rolling,  tamping,  trimming  to  line,  and  all  labor  and 
rials  incidental  to  satisfactorily  completing  the  embankments 
not  specifically  included  for  payment  under  other  items.  The  measure¬ 
ment  for  payment  shall  not  include  spoil  banks  nor  refilling  of 
j^iauthorized  excavations  nor  any  material  placed  outside  of  the 
^escribed  lines  even  though  such  material  may  have  been  so  placed 
irith  the  permission  or  at  the  direction  of  the  Engineer  immediately 
adjacent  to  or  continuous  with  prescribed  embankments.  Refilling 
8nd  embanking  for  the  cut-and-cover  aqueduct  construction  will  be 
included  under  Items  8  and  9  and  not  under  Items  10,  11  and  12. 
Boulders,  large  stones  and  cobbles  used  in  lieu  of  pervious  fill 
'Item  12)  and  semi-pervious  fill  (Item  11)  will  be  included  for 
^ayment  under  Items  12  and  11  respectively,  and  not  under  items  for 
riprap,  paving  or  any  other  stonework  item  or  any  other  embankment 
item.  No  direct  payment  shall  be  made  under  this  or  any  other  item 
for  refilling  and  embanking  of  whatever  nature  made  solely  for  the 
Contractor’s  plant,  roads  or  pipe  lines,  or  for  his  other  requirements 
in  carrying  out  the  provisions  of  this  contract,  but  the  payment 
therefor  is  Included  in  the  prices  stipulated  In  Items  1  to  1+7, 
inclusive. 


'.V 


it 
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GRAVEL  (Item  15) 


Section  15. 1.  Work  Included,  Under  Item  15  the  Contractor  shall 
satisfactorily  prepare  the  sub-base  and  furnish  and  place  gravel  of 
lithe  sizes  and  quality  specified  or  ordered  for  constructing  the  sur¬ 
face  course  of  permanent  access  roads,  of  roadways  and  rights-of-way 
';ecross  the  aqueduct  line,  gravel  roadways  ordered  to  be  built  on  top 
*of  the  embankments  around  the  reservoir  end  over  the  pipe,  gravel 
rahoulders  for  roadways,  and  other  ordered  roadways  at  the  site  and 
shall  furnish,  place  and  consolidate  gravel  refill  for  constructing 
'  foundations  for  the  aqueduct  as  required  for  certain  locations  where 
soft  foundations  are  encountered  and  which, in  the  opinion  of  the 
Engineer,  warrant  the  use  of  gravel  refill  in  lieu  of  or  in  addition 
to  refill  under  Item  8  for  proper  stability.  Gravel  surfacing  for 
> roadways  will  be  in  general  about  12  inches  thick  and  no  surfacing 
under  this  item  will  be  ordered  less  than  6  inches  thick.  Gravel 
I'ln  foundations  shall  bo  of  the  thickness  directed. 

}:  Section  15.2.  Material.  The  gravel  shall  be  composed  of  hard, 

<  dureble  stone  and  coarse  sand,  practically  free  from  loam  and  clay, 

<  and,  when  spread  on  the  road  or  in  the  trench  and  compacted,  shall 

5  present  a  stable  foundation.  The  gravel  particles  shall  be  uniformly 
{end  satisfactorily  graded  in  size.  Suitable  materials  from  the  ex¬ 
cavations  under  Items  4  and  6  may  be  used  only  if  and  as  permitted. 

jr 

Section  15.5.  Construction  Methods*  Gravel  shall  be  spread, 
to  a  depth  necessary  to  give  the  thickness  required  nftor  compacting, 
upon  the  sub-base  satisfactorily  prepared,  by  approved  methods,  care 
being  taken  to  ralcc  forward  and  distribute  the  lnrger  stones  so  that 
they  will  be  at  the  bottom  of  the  gravel  course  and  be  evenly  distri¬ 
buted.  The  gravel  so  placed  shall  be  thoroughly  watered  and  rolled 
with  an  approved  self-propelled,  3-wheeled  roller  or  otherwise  satis¬ 
factorily  compacted.  Any  depressions  that  appear  during  or  after 
rolling  shall  be  filled  with  gravel  and  rerolled  until  the  surface 
is  true  and  even. 

Section  ,15.4.  Maintenance.  The  Contractor  will  be  permitted  to 
use  the  rights-of-way  and  roadways  surfaced  under  this  item  for  the 
purposes  of  the  contract  and  shall  maintain  them  until  the  contract  is 
completed.  Final  acceptance  of  the  work  under  Item  15  will  be  with¬ 
held  until  completion  of  the  contract  and  will  be  contingent  upon  the 
satisfactory  maintenance  of  the  rights-of-wny  and  roadways. 


Section  15.5.  Measurement  and  Payment.  The  quantity  to  be  paid 
for  under  Item  15  shall  be  the  number  of  cubic  yards  of  gravel  fur¬ 
nished  and  satisfactorily  placed  in  accordance  with  pl*ns  or  orders, 
measured  in  final  position  within  the  ordered  limits  regardless  of  the 
quantity  of  material  actually  placed  at  any  point.  The  measurement  for 
payment  shall  not  include  any  material  placed  outside  the  specified 
limits,  either  of  necessity  or  by  permission,  on  account  of  a  deficiency 
of  the  subgradc  or  otherwise,  payment  for  excavation  and  refill  to  the 
required  subgrade  being  included  under  the • appropriate  items  4  to  12, 


Inclusive.  The  yardage  required  within  the  specified  lines  under  Item 
15  shall  be  included  in  the  moasuroment  only  once,  regardless  of  the 
fret  that  additional  quantities  may  be  required  for  maintenance  under 
the  provisions  of  Section  15.4.  Thu  prico  stipulated  shall  include 
p-'vr.cnt  for  preparation  of  the  sub-baso,  for  placing  of  the  gravel 
and  for  all  work  directly  or, indirectly  connected  with  furnishing  and 
placing  tho  matorial*  Gravel  used  for  concrete  or  for  other  purposes 
for  which  payment -is  provided  under  other  items  and  all  gravel  and 
similar  materials  usea  for  the  Contractor's  purposes  shall  not  be  paid 
for  under  Item  15, 
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CRUSHED  STONE  AND  SCREENED  GRAVEL  (Item  16) 


Section  l6.1.  Work  Included*  Under  Item  l6  the  Contractor  shall 
furnish  and  place  on  the  embankments  forming  Nash  Hill  Reservoir,  In 
$he  trench,  under  the  pipe  In  swampy  or  wet  locations,  under  paving, 
jriprap  and  gutters,  and  elsewhere  as  shown  on  the  clans  or  ordered, 
jcrushed  stone  or  screened  gravel  of  approved  size  and  ouality.  Stone 
■.used  In  surfacing  the  highway  under  Item  $6  will  not  be  Included  as 
Ipart  of  the  work  tinder  Item  16. 
i 


I 


Section  16.2. 


Material.  Crushed  stone  shall  consist  of  clean, 

;  and  screened  gravel  shall  consist  of  acceptably 


■  clean  and  coarse  gravel  washed  or  screened  as  required.  The  sizes 
0f  each  shall  be  such  that  ICO  per  cent  will  pass  a  inch  ring,  at 


'.least  50  per  cent  will  be  retained  on  a  1-inch  ring  and  not  more  than 
„l  per  cent  will  pass  a  ^-inch  ring,  and  each  shall  be  satisfactorily 
free  from  fine  sand  or  rock  flour. 


Section  l6.3<  Measurement  and  Payment.  The  quantity  to  be  paid 
for  under  Item  lb  shall  be  the  number  of  cubic  yards  furnished  and 
placed,  measured  within  the  limits  shown  on  the  plans  or  ordered, 
and  shall  not  include  any  material  placed  outside  the  ordered  limits 
either  of  necessity  or  by  permission,  on  account  of  a  deficiency  of 
the  subgrade  or  otherwise. 
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RIPRAP  (Item  l8) 


Section  l8.1.  Work  Included.  Under  Item  18  the  Contractor 
shall  furnish  all  materials,  equipment  and  labor  required  to 
construct  riprap  on  the  faces  of  embankments  forming  the  Nash  Hill 
peservolr,  at  river  or  brook  crossings,  at  culvert  head  walls  or 
0n  the  slopes  of  the  aqueduct  embankments  needing  special  protection, 
within  the  limits  shown  on  the  plans  or  ordered,  and  elsewhere  if 
and  as  required. 

Section  l8.2.  Specif icat Ions.  Riprap  shall  be  composed  of 
durable  atone  of  acceptable  sizes.  Suitable  boulders  and  large 
cobbles  from  the  required  excavations  may  be  used.  The  riprap 
shall  be  constructed  of  the  thickness  and  the  extent  shown  on  the 
plans  or  directed.  The  average  surface  of  the  riprap  shall  satis¬ 
factorily  approximate  the  required  theoretical.  The  Contractor 
will  not  be  required  to  place  riprap  by  hand  except  to  rearrange 
surface  stones  as  necessary  to  fill  unsatisfactory  depressions  in 
the  surface  below  the  required  grades.  Riprap  shall  have  no  broken 
stone  or  gravel  small  enough  to  pass  a  !+-Inch  ring  and  at  least  50 
per  cent  of  the  volume  shall  consist  of  stones  exceeding  one-half 
cubic  foot, and  in  the  case  of  riprap  more  than  12  inches  in  ordered 
thickness,  at  least  20  per  cent  exceeding  one  cubic  foot;  and  the 
boulders  and  large  cobbles  used  shall  contain  a  sufficient  number  of 
large  angular  stones  to  give  stability  to  the  entire  mass. 

Section  l8. 3«  Measurement  and  Payment.  The  quantities  to  be 
paid  for  under  Item  18  shall' be  'the  number  of  cubic  yards  of  riprap 
satisfactorily  placed  in  the  completed  work,  measured  to  the  ordered 
theoretical  surfaces  regardless  of  the  quantities  of  riprap  projecting 
beyond  such  surfaces  and  with  no  deduction  for  the  voids.  The  price 
stipulated  shall  Include  payment  for  all  work  directly  or  Indirectly 
connected  with  furnishing,  placing  and  trimming  the  riprap. 
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INSPECTION  REPORT  -  DAMS  *ND  RESERVOIRS 


AN 

_■*/  LOCATION: 


O'iW/ Town  L  ud  1  o  ui 


.  County  Hamoden 


Name  of  Dam  Nash  Hill  Reservoir _ 

Mass.  Reot. 

Topo  Sheet  No.  15A  .  Coordinates:  N  437,000 


Inspected  by:  Harold  T,  Shummay _ ,  On  June  10.  1975 


.  Dam  No.  7-7-1 


331 .3QQ _ . 

Date 

Last  Inspection  4/1/74 


Ol.’NER/S :  as  of _ 6/1 .1/7  fi _ 

per:  Assessors _ ,  Reg.  of  Deeds _ ,  Prev.  Insp.  x  ,  Per.  Contact_ 

ifl.D.C.,  lliinsor  Dam  Hdqtrs. 


=  h tin:  utr.  oonn  w* 

Name 

Lapitnajuei  syptg 
St.  <c  No. 

■  ■  -Jims 

tor  uam,  mare  Hd 
City/Tom 

■t  1 ohpr 1 

State 

-.nmn,  Hlaas. 

Tel.  No. 

Name 

St,  <!  No. 

City/Town 

State 

Tel.  No. 

CaRETa'.IZR:  (if  any)  e.g.  superintendent,  plant  manager,  appointed  by 
absentee  owner,  appointed  by  multi  owners. 

Hflr.  Henry  Befford, 

M.O.C.,  ulinsor  Dam  Hdqtrs..  Winsor  Dam,  flare  Rd.,  Belcher  to  tun.  Wass. _ _ 

name  St.  cc  No..  City/Town  State  Tel.  No. 


DaTA; 


No.  of  Pictures  Taken _ Mnnc  Sketches  See  description  of  Dam. 

Plans  ,  Nhere - At  Diiahhin-RnMrLmir  Hffim  q£  fflQC  -  Pilo  41  ft  H-t  ■> 


,  Contract  1  60 
13th  St 


DEGREE  OP  HAZARD:  (if  dam  should  fail  completely)* 

1.  Minor _ .  3»  Severe _ 

2.  Moderate  x _ .  4.  Disastrous _ 

Comments  :  Apnrny  imat.pl  y  Oft  mill  inn  yllnnr.  r  a  py-i  r  i  t  y  -  rmUH  fl  nnri 
hillside  boloiu. 

♦This  rating  may  change  as  lard  use  changes  (future  development). 
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tting  condition. 


OUTLETS:  OUTLET  CONTROLS  AND  DRAIvTOl/N 

No.  1  Location  and  Type: - Ln,  natp.hn;ise  -  3hl  pine  linn  jg  Chinanee  and  S.nnr-h  HerMev. 

Controls  y pr  >  TYPE:  Screiii  ooeratert  ne  +  e  nali/Rs.  _ 

Automatic  .  Manual  x  .  Operative  Yes  -X_»  No _ • 

Comments :  All  controls  and  machinery  in  gatehouse  in  good  operating  cond it  ion. 

No.  2  Location  and  Type:  In  Qatehouse  -  20"  ouerflou;  or  maste  pipe-empties  into  broo- 

Controls  yes  ,  Type:  Double  aata  values  and  hand  stands. _ 

Automatic _ .  Manual  X  .  Operative  Yea  X  ,  No _ . 

Comments :  See  comments  above. _ 

No.  3  Location  and  Type:  Southmestsrly  corner  of  reservoir-emergency  overflou)  spills- 
20'  u/iae  x  1  >’  high  grouped  stone  masonry  crest  and  outlet  channel. 
Controls  None  .  Type: _ 


Automatic_ 
Comments : 


.  Manual 


.  Operative  Yes 


Drawdown  present  Yes  x  ,  No _ .  Operative  Yes  x  .  No_ 

Comments :  See  No.  2  above. _ _  _ 


DAM  UPSTREAM  FACE:  Slope 

24:1 

,  Depth  Water  at  Dam 

70* 

Material :  Turf  . 

Brush  o: 

Trees  .  Rock  fill  X 

Masonry 

Other  18"  riDrao  on  6" 

crushed 

stone  base. 

Condition: 

1.  Good  X 

3. 

Major  Repairs 

2.  Minor  Repairs 

• 

4. 

Urgent  Repairs 

Comments : _ 

DAM  DOWNSTREAM  PACE:  Slope  _ . 

Material:  Turf  x  .  Brush  «  Trees _ .  Rock  Fill _ .  Masonry 


Condition:  1.  Good _ .  ? 

2.  Minor  Repairs  X _ . 

Comments :  Three  open  animal  burrows  fonnri  mhi 
re^iiled  and  tamped  in  immed iately . 
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3.  Major  Repairs _ 

4.  Urgent  Repair s_ 


NASH  HILL  RESERVOIR 


Dai t  NO.  2-7-161-11 


-  3  - 


EMERGENCY  SPILLWAY:  Available 
Height  Above  Normal  Water _ 


Width 


_Ft.  Height 


Condition:  1.  Good 


2.  Minor  Repairs 


.  Needed 


i  Ft. 


3.  Major  Repairs _ 

4.  Urgent  Repairs 


Comments : 


WATER  LEVEL  AT  T'liiE  OF  INSPECTION: 


Ft,  Above 


.  Below 


Top  Dam 


F.L.  Principal  Spillway 


Other 


Normal  Freeboard 


_Ft.  u»hen  reservoir  is  full. 


SUMMARY  OF  DEFICIENCIES  NOTED: 


Growth  (Trees  and  Brush)  on  Embankment_ 
Animal  Burrows  and  Washouts  ^  animal  t 

Damage  to  Slopes  or  Top  of  Dam _ 

Cracked  or  Damaged  Masonry _ 


Evidence  of 


Evidence  of  Piping_ 
Leaks 


Erosion 


Trash  and/or  Debris  Impeding  Flow_ 
Clogged  or  Blocked  Spillway _ 


None  fc 


Other 
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RuvLiRICS  AND  RECOMMENDATIONS :  (Fully  Explain) 


This  is  an  open  reserv/air  formed  by  an  earthen  embankment  located  on  Nash 
Hill  and  is  a  part  of  the  fflDC  Quabbin  system.  The  entire  installation  is 


a 


very  well  maintained.  Top  and  slopes  are  uell  turfed  and  mowed  over.  The 
three  woodchuck  holes  located  on  co unstream  south  slope  mere  new  burrcus  and 
Caretaker  said  he  would  have  animals  removed  and  holes  refilled  imnadiately. 


A  slight  wetness  of  ground  surface  at  toe  of  south  slope  in  one  area  was 
noted.  Caretaker  stated  that  this  dries  up  completely  in  summer  months. 
Dam  appears  to  be  sound  and  safe  at  present  time. 


INSPECTION  REPORT  -  Eui  aND  RESERVOIRS 


ijOCaTICI'  ! 

•CiiW Town  Ludlow _ .  County  Hampden _ .  Dan  No,  2-7-161-11  . 

Name  of  Dam  Nash  Hill  Reservoir _  , 

Mass.  Rect. 

Topo  Sheet  No.  154  .  Coordinates:  N  437.000 _ ,  E  331.800 _ . 

Date 

Inspected  by:  R.  C.  Sails,  F.E.  ,  On  April  1 ,  1 974 -■  Last  Inspection  ^  Listing 


OUNER/S :  ka  of  1972 _ 

per:  Assessors  X  .  Reg.  of  Deeds _ ,  Frev.  Insp. _ ,  Per.  Contact; _ X 


1.  Metropolitan  District  Commission,  Winsor  Dam,  Ware  Road,  Eelchertown _ 

Name  St.  oc  No.  City/Town  State  Tel.  No. 


Name 

3- 

St.  is  No.  City/Town 

State 

Tel.  No. 

Name 

St.  u  No.  City/Town 

State 

Tel.  No. 

CARETA1.SR:  (if  any)  e.g.  superintendent,  plant  manager,  appointed  by 
absentee  owner,  appointed  by  multi  owners. 

Mr.  John  V/.  Capithorne,  Supt. 

Ctuabbir.  Reservoir,  •  .D.C.  Ninsor  Dam,  Ware  Road,  Belchertown.  'lass. 

413-32 3-6921 

Name 

St.  oc  No,  City/Town 

State 

Tel.  No. 

DATA: 


No.  of  Pictures  Taken  None _ .  Sketches  See  description  of  Dan. 

Plans,  Where  At  ^uabLin  Reservoir  Cffice  of  i-.D.C.  -  File  y  168— 
3.2  Contract  168  -  13th  Street. 


DEGREE  OP  HAZARD:  (if  dam  should  fail  completely)*  "• 

1.  Minor  3,  Severe 

2.  Moderate  X  4,  Disastrous _ 

Comments :  Complete  failure  could _ ilood  houses  on  hillside  below. 

"•This  rating  may  change  as  land  use  changes  (future  development). 
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NASH  HILL  RESERVOIR 


D.-I  NO,  2-7-161-11 


-  2  - 


OUTLETS:  OUTLET  CONTROLS  nND  DRA\T)OV?N 

No.  1  Location  and  Type:  In  £-ate  house  -  3c''  cine  line  to  Chicopee  or.d  South  .7 

Controls  Yes  ,  TYPE:  Screw  operated  --ate  valves. _ 

Automatic _ .  I4anual _ X _ .  Operative  Yes__X _ ,  No _ , 

Comments :  All  ooeratin-  uacniner^  in  /ate  house  in  rood  oner.-  tinr  condi 

No.  2  Location  and  Type:  In  ate  house  -  20"  overflow  or  waste  pipe  emptier-  ir: 

brook. 

Controls  Yes  ,  Type: _ 

Automatic _ .  Manual _ X _ .  Operati*-v.  Yes _ £ _ ,  No _ . 

Comments :  See  above _ 

No.  3  Location  and  Type:  at  southwesterly  corner  of  reservoir  -  eaer-~eno~-  ov^r 
spillway.  Chute  3^1  above  flow  line  -  1o,H.-20'W.  narrowing  tc 
Controls  go  ,  Type: _ 

Automatic _ .  Manual _ .  Operative  Yes _ ,  No _ . 

Comments :  Grouted  stone  bottom  and  sides  -  wrout  broken  away  at  uroer  e 

Drawdown  present  Yes  X  ,  No _ .  Operative  Yes  X  ,  No _ . 

Comments:  See  No.  2  Above. 


DAM  UPSTREAM  FACE:  Slope  2jr:1 _ ,  Dept":  Mater  at  Dam _ 20 1 

Material:  Turf _ .  Brush  cc  Trees _ .  Rock  fill  X  •  Masonry- 

Other  13"  rip  rap  on  6"  crushed  stone  base 


Condition 


Good 

X 

3. 

Major  Repairs 

Minor 

Repairs 

4. 

Urgent  Repairs 

Comments : 


DAM  DOWNSTREAM  FACE:  Slope  2:1 
Material:  Turf  X  ,  Brush  a  Trees 


Masonry 


Condition:  1.  Good _ • 

2.  iiinor  Repairs  X 


3-  Major  Repairs 
4.  Urgent  Repairs _ 


Comments :  Cn  south  slope  •  rass  is  somewhat  sea 


NASH  HILL  RESERVOIR 


Dali  NO.  2-7-161-11 


-  3  - 


EMERGENCY  SPILLIJAY:  Available  Yes  .  Needed _ 

Height  Above  Normal  Water  3 _ Ft. 

Width _ 20  Ft.  Height  1-jr _ Ft. 

Condition:  1.  Good _ . 

2.  Minor  Repairs  X _ . 

Comments:  Grout  has  cracked  away  on  upstream  end  chute. _  /-■ 

- i - •  .  •>; 

- 

- j> 

WATER  LEVEL  AT  TI.iE  OF  INSPECTION:  6  Ft.  Above _ .  Below  y _ .  " 

Top  Dam  X _  F.L.  Principal  Spillway _ . 

Other _  .  •.  . 

Normal  Freeboard _ 3 _ Ft.  when  reservor  is  full 


Material  Grouted  stone 

3.  Major  Repairs _ 

4.  Urgent  Repairs _ 


SUMMARY  OF  DEFICIENCIES  NOTED: 

Growth  (Trees  and  Brush)  on  Embankment  None _ 

Animal  Burrows  and  Washouts  Several  wood  chuck  holes  which  had  been  filled  by 

Maintenance  Personnel  noted. 

Damage  to  Slopes  or  Top  of  Dam  None  noted _ 

Cracked  or  Damaged  Masonry  Some  open  joints  in  rrcuted  stone  emergency  spillway 

Evidence  of  Seepage  _ None  seen _ _ 

Evidence  of  Piping_ _ None  seen _ _ 

Le aks _ Hone  seen _ 

Er  o  s  i  on  None _ _ 

Trash  and/or  Debris  Impeding  Flow  Hone _ _ 

Clogged  or  Blocked  Spillway 

Other _ _____ 
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NASH  HILL  RESERVOIR 


DAI i  NO.  2-7-1 61 -11 


-  '4  - 


ft 


OVERALL  CONDITION: 

1.  Safe  X _ , 

2.  Minor  repairs  needed _ 

3.  Conditionally  safe  -  major  repairs  needed _ 

4.  Unsafe _ . 

5.  Reservoir  impoundment  no  longer  exists  (explain) 

Recommend  removal  from  inspection  list _ 


ft 


REMARKS  AND  RECOMMENDATIONS:  (Fully  Explain) 


This  is  a  distributing  reservoir  of  the  K.D.C.  built  at  the  same  time  as  the  Chicopee 
Aqueduct  and  serves  South  Hadley  and  Chicopee.  It  is  a  open  reservoir  formed  by 
earth  embankment  located  on  Nash  Hill. 


ft 


The  entire  installation  is  well  maintained.  The  Maintenance  Foreman  responsible  for 

the  reservoir  accompanied  us  on  the  inspection  and  we  were  able  to  enter  the  gatehouse 

and  view  the  valve-operating  mechanism  which  is  maintained  in  excellent  condition. 

because  of  possible  vandalism  the  gatehouse  is  equipped  with  secure  shutters  and  illu-  •/( 

minated  at  night  by  flood  lights.  • 

The  embankments  are  cenerally  in  good  condition  with  well  established  turf,  well  mowed, 
over  most  of  the  top  and  downstream,  slopes.  Cn  the  southeasterly  slope  in  many  areas 
the  grass  nas  almost  disappeared  and  some  extra  care  is  probably  needed  to  reestablish 
the  turf  here,  vhiite  a  few  woodchuck  holes  were  noted  but  all  had  been  filled  with 
tamped  earth  by  the  maintenance  force.  The  riprap  surface  of  the  upstream  slopes  is  in 
excellent  condition. 


The  grouted  stone  paving  of  the  emergency  overflow  spillway  has  several  open  joints  on 
the  upstream  end  where  frost  action  or  earth  movement  has  cracked  the  grouted  stone 
paving.  This  should  be  repaired  before  it  progresses  further. 

I 


RCd/ j  s/rt 


» 
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NASH  HILL  RESERVOIR 


DESCRIPTION  OP  DAM 


Submitted  by  R.  C.  Sails,  P.E. 
Date  April  1,  1974 _ 


DISTRICT  2 


Dam  No. 


2-7-161-11 


Location:  Topo  Sheet  No. 


£tty/Tovm  Ludlow 


Name  of  Dam  Nash  Hill  Reservoir 


Ilass.  Rect. 

Coordinates  N  437,000 _ E  331 ,800 


Provide  8£"  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 

Cta.  Nash  Hill  south  of  Nash  Street  about  2500  feet  easterly  from  West  Street 


or  1500  feet  westerly  from  Fuller  Street. 


Year  built  19501 


Purpose  of  Dam:  VJater  Supply 
Flood  Control 


Drainage  Area:  _ N/A _ 

Type:  City,  Bus.  &  Ind. 
Wood  &  Scrub  Land 


Year/a  of  subsequent  repairs  UNK. 


Recreational 


Irrigation 


sq.  mi.  _ 

_  Dense  Res.  _ 

Slope :  Steep 


Other  _ 

Distribution  Reservoi 


acres. 


Suburban 


_  Rural, Farm 

Slight  _ 


All  inflow  through  aqueduct  from  Quabbin 


Normal  Ponding  Area: 


Acres;  Ave.  Depth  20* 


Impoundment :  26,  Million  gals.;  _ SO _  i 

Yes _  No  X  Approx.  Amount  Storage  Area 


acre  ft. 


Silted  in:  Yes 


No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 
i.e.  summer  homes  etc.  No  houses 


Dimensions  of  Dam:  Length  1400-  * 


Max.  Height _ 25 


Freeboard  5.5  From  flow  link  to  top 
Slopes:  Upstream  Face  2  1/6  to  1  _ 

Downstream  Face  2:to  1 _ 

Width  across  top  12 1  wide  top  sloping  1*  in  121  Toward 
*  Sum  of  lengths  of  four  side  of  Reservoir.  downstream  slooe 


NASH  HILL  RESERVOIR 


-  2  - 


Classification  of  Dam  by  Material: 

Earth  X _ Cone.  Masonry 


Timber 


Dam  Type:  Gravity _ X_ 

Overflew 


Rockfill 


Dam  No.  2-7-161-11 


Stone  Masonry 


Other 


Straight 


Curved,  Arched  _ 


Other  Embank- 


Non-overflow 


Encloses  Reservoir 


A.  Description  of  present  land  usage  downstream  of  dam: 


100  /j  rural; 


%  urban 


B.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 

could  accommodate  the  impoundment  in  the  event  of  a  complete 
dam  failure?  Ye3  X _  No  __________ 

C.  Character  Downstream  Valley:  Narrow _ Hide  X  Developed 

Rural  X  Urban  _ 


Risk  to  life  and  property  in  event  of  complete  failure, 
No.  of  people  1 2i _ 


No.  of  homes  121 _ 

No.  of  businesses  None _ 

No.  of  industries  None _ ryp° _ 

No.  of  utilities  6 _  Type  Jet  Lim 

gas,  electr. 

Railroads  None _  line 

Other  dams  None _ 

Other  This  is  a  holding  reservoir  on  a  hill  too. 


Attach  Sketch  of  dam  to  this  form  showing  section  and  plan  on  8i"  x  11"  sheet. 


Type  Jet  Lines  oil  pipe  line  plus  water 
gas,  electric  c.  telepnone  distribution 
line 


RCS/vk/rt 
Attachments 
Locus  Plan 
Sketches 
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c 

APPENDIX  C 
PHOTOGRAPHS 

B 

«v  * 

Note:  Location  and  direction  of  photographs  shown  on  Figure  B-l 
in  Appendix  B. 


NASH  HILL  RESERVOIR 


A 


ACCESS  ROAD  AND  DOWNSTREAM  SLOPE  OF 
EMBANKMENT  ON  NORTH  SIDE  OF  RESERVOIR 


C-l 


NASH  HILL  RESERVOIR 


NO.  3  TYPICAL  ANIMAL  BURROW  ON  DOWNSTREAM 
SLOPE  OF  EMBANKMENT 


NO.  4  TOP  OF  EMBANKMENT  AND  CREST  OF  EMERGENCY 

SPILLWAY  ON  SOUTH  SIDE  OF  RESERVOIR 
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NASH  HILL  RESERVOIR 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC 
COMPUATIONS 


Hydrologic  and  Hydraulic  Computations 


Page 
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NONREPROOUCIBLE  GRID  FORM  145 


Project 

Subject 


Acct  No. . 


Comptd  By 


tO{6f&o 
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